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= ( 5 *) Title: POLYESTER RESIN COMPOSITIONS, CATALYST FOR POLYESTER PRODUCTION, POLYESTER FILM, AND 
^— MAGNETIC RECORDING MEDIUM 

j= (54)«^co*^: 7H'Jxx^;HSBg|flfiE«5. 7K'Jxx^;uS^ffl<aaE. #"J ^;uAfccfc«^ieSSj«tt 

(57) Abstract: A practical polyester which is provided with substantially no antimony compound as a polycondensation catalyst. 

(I) One of the polyester resin compositions has an antimony content of 30 ppm by weight or lower, a titanium content of 0.5 to 50 

ppm by weight, and a phosphorus content of 0.1 to 100 ppm by weight and has titanium-containing particles having a diameter of 
1 um or larger in terms of equivalent-circle diameter, the number of the particles being less than 100 per 0.02 mg. (H) The other 
polyester resin composition has an antimony content of 30 ppm by weight or lower, a titanium content of 0.5 to 50 ppm by weight, 

00 and a phosphorus content of 0.1 to 100 ppm by weight and contains 0.1 to 5 wt.% organic polymer particles which have an average 
particle diameter as measured by the dynamic light scattering method of 0.05 to 3 um and in which the number of coarse particles 

^ having a particle diameter at least two times the average particle diameter account for up to 0.01% of the number of all particles. 
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r 

v?xf^*7*y^ixf;i/^^^(f5r t^-e# 5 c £9;bH\ y'x-^yUTft* 
;i/*x7-f y^, 7'ot;i'*^7-fyii, ^y7aif^*77>f y 

-fJ-JV-fo^y^^W., 7xx/l/*^7^yi > ^1^*77^^ ^ > V 

• 20 



WO 2004/031258 PCT/JP2003/012708 

sisft ^ ym, k'7x-!J;i/*7 7^ y®, i?7 -/v*:^ 7 4 i^m, -Jtf- 

^/Jn^.^^-^^, 2. - * )Vifs-5:*y7 zc—)Vfc?,7 4 Z - tl )Vi$ 2? *s 7 ^ — 

;ufc*7 j l/m^ 4 - % sutf*cis7 * —Jl'#;X7 4 2, 3 - > 

37 3; ^ ^7 ^ >-gg N 2, 4 - v^/U/K^r ^ 7 31 = ^/fc;* 7 -f ^g£ x 2, 5 — 

J\'7$*i/7 x. = yU/Js^. 7 W ^fift, 2, 6 -S*;fr/UjJ* 7 3i=;U7ft* 7 ^ ^ 
3, 4-^^^*^^7x=;U*^7>f y^, 3, 5 - ^77 /V*}? 7 ^ - 
)V-fo7,7 4 ^fi£, 2, 3, 4 - h y if/U^^->>7 31 = ^/fr* 7 -f 2, 3, 

5 - h U 77^/}?^ J/7 7 -f 2, 3, 6- M)^^/K^7i-/P 

*X7jl/ms 2, 4, 5- MJ*/U/f?>^7x=;Ujfx^7^yK, 2, 4, 6 
- h y */U3j?#S/7 at si/Hfc;* 7 -f t'X (2-^;l'#>i/7i=;U) * 

7^ t'^. (3-*/V#^S/7x-/U) fc*7j>'&, if X ( 4 - 77 =3f 

i / 7i-;i') fcx7 4 ^m. tf^ (2, 3 -«7*;i'^^;Vv'7 *=/v) * ^ 7 j 
I'm, tf* (2, 4 - i?*jU7$ **7j^m. (2, 5-v> 

7J ;>#*^7s=^) ^^.7^>'^ > t'^. (2, 6 - v?^;/^7K=3r ^=yv) /fc 
*!7^^^ fcf* (3, 4 -"^77 sUtf*is7 ^—Jl>>) fcX7j>m, If* (3, 
5 - i/T^/K^r >7 31 =7W *:^7^^^ N fcr* (2, 3, 4 - h y # )V tff ^ 
7a:=/l-) tfc^^l'BK lf7< (2, 3, 5 — F !) *;l'*^v'7i- /U) /ft * 7 
^ \?X (2, 3, 6 - h y 77 /Wrff *cis7 31 =/U) 7 W ^Bft % If* (2, 

4, 5 - h y 77/U#^r >7 31 = ;U) 7frX7j>m, (2, 4, 6 - h y A- 

7$*i/7 3i=;P) /JnT^^w'^^, * 7 4 >>m* f^7>f;K *J*=?-jV 

X7 J ^?-/U7fr7> 7 4 l/Ms* 'f-jV^.^f- *J> rr. )\, -fa*. 

.7 4 f^x7f^, 3i^-7U^ 7 -Y ^^=-^^=.7?. 7;V, $*:c^-/Ujfc .X 7 

J 7-;l' s 7 x. ^jVft?, 7 4 =5- )V^7,<r )\, ^ 7s-;V^7 7 

yixfyl/x^f/l', 7i-;b*77Y V^7'3i=yUm^^-/U N •77i=;l'* 

• 21 



WO 2004/031258 PCT/JP2003/012708 

7 ~7 -Y f-As^T* *r)\s^ *?7 ^;t//t7. 7 4 l/^=z ^ ;U 3^ 7 T ^ , *J>7=.— 

)Vfc7 7 4 ac ~;\s3L7,<rjV s ^1/^/1/* 7. 7 4 yggM s f'^^-7 V 

^. 'O' 7s 7 4 f- )V^-77 JV S \f 7<<l/V'?V-fc7 7 J l/j&3L^>\s3L7 

7>V, \f 7, ^1/ *J 7 7 4 y^7x-;ux^f^S:f (f§^ ktfX~%Z> 0 
7fr7 7 4 ly^t^r^-^ K3B Lt tt\ fy^f/v*^7^y^Jft-{ K,' Mix 

tfs i: tTIi, ^ ^/L'M*;^ <fr ^^^M/fr* 7fr 7^nt° 

* 4 7 7°v t° ;vm.fc7-fcl/$fc, 7°^J\sM.* 7&l/m, 7 x. =■ /Vffi 

t"o tvi^ffi*^ ^ ^ >-^ N -y 7 7°v t°;um.7fr7 7 4 i^m, 7°^^m.fc 77 ^ 

7 a: =;ui*^ 77 ^ '7^f;H*7 7^y6| v i;xf;^*7 7^yi ( 

-y ^m, i>7 zr. ~,i,m*7sz? << >mm&mt?z> r t 3„ 

7x-;U*^7^y v i>7x^*^7-fV, h U 7 a: 7 W & if§ if 

5 £ t ft T? # 5 o 

y V7C*{C*f-T >7C^O^^fcb (Ti/P) HTH:, 0. 1 ~ 2 0 "C 

i/PttO. 2~10-efc«9, $ L< ttO. 3~5Tfe5o 

22 



WO 2004/031258 PCT/JP2003/012708 

t Lttt, m^mmx* 5 ~ 1 0 0 P P mT$> s r t u < , <t <o & * u < & 

10~80ppm N Sbt#*L<l4l5~6 0ppmtfJb5, 100ppm£( 

^ '^^#^0-^ >^f^7n*<D^^*}i, ttlip-C l~4 0 0 ppmi:t5^i: 
/&S#3;LV^ *fc, y ^7nm^*fi-S^^^f^7C*0^7H:b^ (Mn/P) t b 

flja^/UK I|n/^K RRa^b, a/<^b7tf^7*h^-f, 

t/u^ y &jswb-a-*5 x = ?-Mb-a-^, wmfc&m, *xititm<m 

23 



WO 2004/031258 PCT/JP2003/012708 

^^U y 0 . 0 2 m g fe 

RflMftdS 1 0 OfllJ^Ji-efc ^!)xxf^7^/VAi: LfcKH^sm 

LTfi, ^IL<tt80fi/0. 0 2mg*itfc!), ± 98$ L< tl5 Ofl/ 

o. 02m g *ii?fe5 o >7c*^-^^i-5^[^. -tt£*?ibmyo<DBi&&m 

*n#©*3SWOJKy ^^^/v»flB«L(fi4fcf±, WttliW^-^tt-T-Sr'&^r-t-S r t 
^IgtfcS, y ^ yUA^jtK: L t§ & 

^rflliSSa-?-*^©;*:* $ t lift, S&WfttfcSLSHJi-J: 3 0 . 05- 

3 /tmtfc5rHSi;-gT?*9, £ 9 £f * L < 0 . 1 — 2 Hfc0*L< 

*3V^T, g IS* ?) flSSS^l^-r < «9 , 0. 0 5/im*iftt7^;^ftt©I 

fcfc^- a* o . o i %j^r-efos r. t a*&Ki*ft> 9 , l < « o . o 

0 5 %KT, J: 9 L< f± 0 . 00 l%KTtfc5 0 &*:fgL¥0&Stifr 0 . 0 

y 4 A^£B5te*3 V T ft 35 jB «fc # # < & r> % i&MIEMft:/l§ 

1 ~ 5it% k-tZ'&w&th 9 % $f*u<«:o. 5~3mm%, ± 9 # * u < « 

l~2lt%T'fc5, ^©^tt^O. lIt%*lT*!i7^;UAi: Lfci© 

24 



WO 2004/031258 PCT/JP2003/012708 

\z. n if = -tf v - tf = ^-tf^s-s-fl^s <d mm®.*? an y = * ^ 

t L<,J;i9$F*U<tt65 %^Jb, $ b< {±8 0 %'£JUb-e*> 5 „ 

k y ^^n-^^a^v h y y h ^ixm&tizgrmT? y u— Mb£-#i 

i:^»*L<, J:»>#*L<ttO. 4~31i%, Efc#*L<f±0. 8~2f 

25 



WO 2004/031258 PCT/JP2003/012708 

(isms*©***!) . 

%mm<D%:mw<D78 y ^xT^m&mmmtis aitn 8 xm £n 

T i (OR) 4 (s£7 ) 

T i (OH) m (OR) 4-m (»fc8 ) 

^7, 84>, Rte, 2 ~ 1 0 m<Dmmu^*m-r 5 9 , tiiRus 

iia o Tfes^ws&ttjcM^ *K y ^^T'^o^stt^iSi* 5 r £ as-c# 5„ 

*it5 @ tfJT'IEfc^Mfc-a^ 0 ^r^-O^^xff y ^ A- fc: SSflP $ * tcWr-fr k m h 

26 



WO 2004/031258 PCT/JP2003/012708 

7 ^ ^/V^" i? * — h 7 T A< =i ^ is f- $ Wb-^#> ft if £ ^ 5 ^ £ #5 T* 

7h77tf;l/7t h^-K ^ ^ ^ 9=- u V if V = V— h , =?- 9 1/ =7 i7 "t — 

&m>y? n = y*>b*5»^bltftl5i>*< £ % 1 ifi © fls « ~C & 5 £ £ 




27 



WO 2004/031258 



PCT/JP2003/012708 




C 



CH 3 



28 



WO 2004/031258 



PCT/JP2003/012708 





29 



WO 2004/031258 PCT/JP2003/012708 

%.Ifc±l&yd l P <Dfc&%9 a k%&{tL^-fc&<& p (D^yUfckio^Tfi, 0. 0 0 1^. 
( j3 (D^tJVWl/ a CD^/Wft) ^1^0*LV^ O 0. 001 Jr t f 5 - <t "C. IS 

j3 <fb£-4fc a SrAPx., 0 ~ 2 0 Q 0 CT* 1 0 #.£*Jr % & * L < tt 

i5ot, «fc «9 Ktt4o~i 5 o °c-e 3 0 #~ 2 fl#|BJ N #Di&i- s r 
itiotfSiiiSttS. *fc, -ft;^ a hikftm 0 LX tote mm Mi 

Sgmsio*^Pj!cD# y =-*f t A' wig »ffl»©*»woaK y ^^7^ 

^^MitfflM^W^iDfttt. 9^* ^TC^^m^ LTitlipt? 1 ~ 3 0 p p mri* 
#*LV<>. 1 p p mSX±ftZ> r i:T% 5 r <t 3 0 

P p mj^TitS^ i:X% ft»ft#y ^ - <D&m *5 «t 5 r £ *s 

ttteH©M#)*WJt 5 r t hX% 5, 

i^t'f 5„ #Jx.tf, fflPfi»*/l'^^A % R»v^i/!)A, l^^y^^A^^O 
ftKfcittfc «r/B v>5 r t & X # 6 o 

4fc to"*- 5 r £ LV>„ 

30 



WO 2004/031258 PCT/JP2003/0 12708 

% Lxmmmm-C 1 ~ 5 O p pm^jfS L < % <fc 9 $f 3= L<te5~20 PP mX* 
fo^o lppmJ^Jb, 0tl<H:5ppm»ltt5rK% 5^ * V «fc 5 & <£> 
r £ ^T-#, 20ppm£ITi;t5:K\ H m St <£> # 3§ <Z> # f 

Voiztt-tzmmmns t^* y ±M«jc^©^tn©itMt> o~8o P 

P m^$f£L<, <t !) &4 L< (4 1 ~6 0 p p mTfc5, ^^5®fflrttf§r 

(* i ~n©weij) 

7*7 *#,^jt^ij, ©L®Hb#K ^mip&jfc^ij, jg^&siu 

TV^T'fc «fc V\ 

3? i ~mm(D%;&w<D7$ y ^^^^^ngm^^ir*, M h# it st/Us 1 x 

10 6 ~1X10 9 Q- cm-efcSrtj5S$f*L<, iijjiff l<filXl0 7 ~ 
5X10 8 Q- c.m-Cfe5 0 -£?-r5r<t f£® 7J0 & *5 T 7 -Y /UA 

31 



WO 2004/031258 PCT/JP2003/012708 

fits Uc^V^-ftt^O^a-fe^-cfiiitStbS. 
(l) x U7 */uSfe£ xf i/^^ y = — /ufclKttfc U iSS^ * fvMbSJfc »c J: 

_lib (1) <D^x^;uik&f&ttmtikm-?hB.j&t*mn -t 5^ m&o?-* ^it 

_h|B (1) (2) <0-iS©RjESOffiS©aiS N $f*L<tt (1) M*5VN 

xf ^yf^7^ v — F^tsitistn, 

32 



WO 2004/031258 PCT/JP2003/012708 

mmk&yok LTtt, hi)xf/>7^y, fy^f^r^, ^y^;Mf^7 

TK^-fk^ TklHb-?- M)!)A, 9 f A, H^7" h y !7 A & if 35* m if 

bins* 

^iJ$r^*P Lt t> &Vn 0 gc5££iJ.£ LXIt ^^^^[[3, (l, l-v> 

^ x - 3 - ( Ff^ft) f^-^— M ^ ff7^^ {;>< 

(3, 5 t - 7f^- 4 - t K b * */A-f K b t ^ - b ) } 
V, M)7^7^X7i-b, h i) ^ (2, 4 - *Jzf*T)^7 ^ylx) 
7-Y K xh7=** {^^l^>--3- (3', 5' -t 
Ka^v/7x^^) bf^-^— h } * >\ t'^ (2, 6 - i?— t -^f-)^- 
4 -^f;U7x=;i>)^y^i y^y - * * 7 7 ^ h & <b* t)*# £> *K 

3^2ti%^&tL<, J: 9 * U< f4 0 . 0 5 - 1. 9lf%fifc5 0 0. 

*P i~ Smites i^Dt^O. 0 0 3~llt%it5ttt^^LV\ 4$fc, 

[[ 3 , 5 - b'X ( 1 , 1 - *J * f- /Uxf ;u) _4_t Kn^v^^^n 
/U] ^5^] 7^^7^^ - (2, 6 - *J- t -ZfJ-fr- 4 - ^ 

^^MitfflM^t om^-a^-fr^*? ar-ca> k> > o. oo3~o. ifis%ss*pi- 

33 



WO 2004/031258 PCT/JP2003/012708 

($s i ~mm<o*&m) 

«MbU SfcS^fefegSt lt©f^ ^fl5-fr*©iSttS:ft!HPi-5*:Je>fct> % ^*t" 

Wb*4fe# y isik&Mk&te-r 5 t £ ^ J; 5fl!fe$E<t L 
vfc&m t 9 Wb A R#»J& 1-15 »f bt*fe^, iBAf4g&l$i-f # 

f^5:I^t5tl?i:*5 SSf&^Hb -fr* * ^ * ^fc^to £ JK ifc T? * tt * & fc: 

±B .( 1 ) (2) ©S)S*#i: LTfi, 0~2 0 0ttl # Rfl £*_L # £f £ U < . 
J: 5 L < it 2 0 ~ 1 0 0 2 ~ 1 0 0 BG T? *> <5 . £fc, ^ tf> giltf) R JEE 

34 



WO 2004/031258 PCT/JP2003/012708 

t 

7 — /v. \s I/if V =i — /k -?v<i/*Jj>r — tv^ $ i/ -J Or — ^ "0"g 

y -fL-fks-a-, K¥Ubm-a% rnmm^, &mm&, 2^mmmm^-m^ 
x o xmm-t z> r <t # -e # s o 

0 O^^T^*^^-^^ t LTte0iJx.d? N x^y-;U v 

So 

ttil&l&mx 2b ^ X h M mf&l&mx & ^ X t> iV\ 7k:fcJ:.tf/Xf;£#&,£ 2 0 0t« 

^^j^EE^tt 1 3 K P a »TC^t5- t L < N i !3 & * L < tt .7 K P 

a^T, Il^tL'<l44KPa»TT'fc5, 

35 



WO 2004/031258 PCT/JP2003/0 12708 

o *m m <d tk v ^ * T^mmm^^j & ^ tf t ^ -e & 5 . 

mm v ^^^r ^fribtez t©ffc5 t v ^x? L si'ffimw.f&!y>) : & 

(0 1 , nsio^BB^) 

©tfl^3 0ppmKTT'fe5©T\ ai^D^^f/V?^^^^ ^ 
JltB^(D/Ky ^c^^^^T>-^^^7G^^mS^ipT' 3 0 p pm^iitt^t 

£Mc0* u < /Bv^ fens t<Dm&mte, m i , nsio^^p^^/jf y oz^-t^ 
tftjiiMj&^b <t ^>it^ffi^^fi!c-r 5 ^ ttf&t. lv> 0 mi, n 

VMS^/ET^m^ lit L< it 2 *ft O tti$S ^ £ o 

36 



WO 2004/031258 PCT/JP2003/012708 

tSi-i^-CtS. * Z 1 ? -i v 7 % £ Lttt, 7°?: drl*- — „ Ts^rcT- 

fi> =¥-t *7-y ^7* K7 A^<DJ££p#±K:jf Ltti £*t s ^^®-fb$Jx x Jft^T 

i 

5 i £ p „ JE#tt\ i^ZilftiLttftva, PI B# (c r. 2r ft 
LTtt, 2 ~ 1 5 L < „• it) L < 14 2 . 5 ~ 7fgF % * fclcjif * 

37 



WO 2004/031258 PCT/JP2003/012708 

* 7 7 4 v =» — -r ^ i/T* t J; w 

H*lSll!:5S#t5, I#Of$iLttt, 2~10f|^||L< v i^*L< 
biSit Loo. i^i^jsiW^l^iftlitsr 4: J: 9 *t 5 - t T 

*&— ma*?* u ^ts.*-e^-^ LT#^^e>tu5o m^mumt its 1 2 ot~ 

#K *B]3pffltfca*tf*l/TV5. -t 09 7 ^ $ R a ft 0 . 5~3 0n 

^ i ~ m it o^ssbj y x^f^7-f ^A*5«ttjt^9Ji7K !)x7t^7^/ua 

$ t>\zmmm<D*&Wtes &$ffcfe» (b«) ^SU *fcS4&#i>fc< Sfflft 



38 



WO 2004/031258 PCT/JP2003/012708 

mmm 

(mmm i~u, uzmm 1 ~ 5 ) 
(1. 1 ).t$ y *-*Tsisffimmf$,votp<D?-? ^yuMs D>7tm, r^^^iy^m 

(1. 2) *k v ^ *t sis ffi m <v mm (om ^^m^mu^fDm 
c 1 . 2 . 1 ) ^ w$7— 

K#^* <t#^-^7* i'oP^-t?5| tMtf £ixfc*K!U£& !), 2 8 0°CKMm 

•7 us*? — h ±©*" y -e— siikiji tttfifij*^ s: y y ict 1 offx 1 0 ^J^^otbii 

(1. 2. 2) %.¥m®imz£ z®.*<Df\-m 

ft^mmmt It, L e i t z ttgM e t a l o p l a n L/c„ ft 3^ 

\fi?a = * — £^©I^i|r© D roil, 2t#> u ^X^jftffiF*T?*> 

39 



WO 2004/031258 PCT/JP2003/012708 

i as- iv K&m^tLo *=-<?>-±-?<Dmgkmmtz 1 , 5 6 omt vtc a m 

fc£ t OiWg spirit ^ 18 3 5 ft^flMog* 19 *$<DW 5 £ ^r^fip 

u v v ^ti^mx^mm^^^^m-rmmmi-i 1 6 o ufc e 

(1. 2. 3) ^7n^^W^<^?Sm 

jlib (i. 2: 2) ttiii^yw^-n^L, *° y ^-mm^<D-^^ 

(1. 3) i|#mm^#)0^iliH#<D^^j;big^; 

^Anutafl: (28ot) ^x^MLfc^, ^it^jig^^-^-^^^e^i^^A 
l, ic^mffi^PnAp ^^(^ ± ^xmm$m<DPfmtk&m [*>] &5fca6fc 0 * 

it Q • c m -C 5 o 

[p]= (VXS) / (IXD) 

::t\ vteMm/E (v), s«®mis (cm 2 ), i fimjM (ak di± 

«asg«i ( c m) -rrfo^o 

( 1 . 4) 

40 



WO 2004/031258 PCT/JP2003/012708 

( i . 5 ) mm%£ R a 

JIS-B0601 \CM 9 »Jj£**3r fcofc. 

(ft) /M£«F55^f»<7>i*i»ft?»j«[SIIW-ET- l o&Jflv^, o. 
5 m m, #+flE 5 m g , $J3^ft 1 ^ !) > ht70. 0 8 5!) tti^ Lfc e 

( 1 . 6 ) Kay ^ 
Kn v -?T t> hfigcfcfc,' rfj IS <7J> H i 8ffiVTR^r^V N N T V m&tm #«^«*» 
b4. 4MHz©M^ML, K n 5/ £ h # £ Is? — £ ffi V^TS^ff #05 
Wlmt 1 - 1 6 d B £*_k N M&tf 1 5 m fPSl-k<D Kb y ? K # & jfc «> „ 2 
6 5 %RHT-C 3 ^Pb1S^/##H L<Sr 1 0 0 Eli 9 ig Lfctg. 3#F*S1fS 

0-1 5flg/# : ft 
16-3 0fli/&- : ^ 
3 1«/#£JUi :?Fft(^^*&) 
<*Jfc0!l 15-19, 1 - 3 , fcbi&flij 6 , 7 ) 

(2. 1) tK y ^*"r;u^(D=?-? >7c*. y ^7c*. T > ^j£&m <D^^m 

. _his (1. 1) tmm\z. LTau^Lfco 

(2. 2) -^©sp^ms 

(2. 3) Wai^^^3Kt^-^CO^^J3|&@(^ 2^J^Jb<3D*I^®^^«i5c^^^ 
( 2 . 3 . 1 ) 77!) — -?<Dmj£ 

7k*Mi$k u *r«i«^-?«[-7-*s 2 oii%ffc5^7 y —4- 100 o$fk:M 

L. S y s m e x *±®i F P I A - 2 1 0 0 £/B V^ T O 2{g^_h 

^mm#-T%L*<Dm$ (&nMM&\cis^Xs mi g /cm 3 ) "cult, 

41 



WO 2004/031258 PCT/JP2003/012708 

(2. 3. 2) «N©|&fifc*5-C©iJI|£ 

^^TSfegLfCo ^r<D^, v?^ d d ^ ^ yt* 5 t^ltf U Sysmex*± 

P I A- 2 1 0 0 &fflV^T*pi£;|ft*10 2{%&,±<D®.±$iL : ¥-m&l*m7£ Ufc 0 
^|^(D|+»mifa (2. 3. 1) t ID^^l LTff o fc 0 
(2. 4) tflW-OE^iS ([77] (dL/g)) 
tfvuy.* d n Lt, 2 5 °CT?S'J^ Ufc 0 

(2. 5) ^ft^FK7A, ^^d— yl^^tb 

#*L, ?*»*fctt&ifcas&gfcfc©5: rxj tmmi^tio 
(2. 6) 7 ^ SlsJ*<DmmU±9Z&<D%C 
m — O^J^0iJ^fctttb^#iJ^) 2 t*C<D7 ^AO$J^pg 1 O O c m 2 |*I±£fi;fa 
•a-^-^T, WMmEE5. 4kVO|t^tlfHfci, 2*fcCD:7 -r /^Wt 

(2. 7) 7^^AiffiI 

%tt&lBEBBte;&> b 4 8 ^fFhT SOZfiltt -7 4 £ % -r — (c:-C#®# • ff& 
^l^ffo fc« 165cmO20 mftgl U ^i®3fel-T S #IT*:7 4 }VJk%WL 

taj, 1 ~ 2m t mt h < mm 

42 



WO 2004/031258 PCT/JP2003/012708 

roj, mtf* ofc < m#> btit£^m&& r@j t \^xwm\^tc 0 

(Mtfcm 2 0 ~ 3 0 N tk®tm 8-12) 
(3. l ) /K y ^^f;no*;i'**^v';i'^fflSi (COOH) 
Mauri cebO^ferAnal. Chim. Acta, 22, p363 (1 
9 6 0)J laofc. 

(3. 2) /t°yv-©@^S (Ct,] (dL/g)) 
o - ? a n 7 ^ y — J^&m^t LT, 2 5 °C X*M ^ U fc Q 

(3. 3) ^ v ^7,T^mmm.^m^p<D^-^ >yum. y ^55*> r^^^^Tnm 

±ia (i. i) t iti^ ufco 
o. 4) # y ^^^^^jnmfi5c#»^oT^^ y ^myvm^^mm 

«r/m^ h ^LM^m^tmmyt^-^^m^m^tytm^m^r 1 8 o - 8 o t-c. 5b 

( 3 . 5) H#)iSc 

y ^^y-juf- 1 Om g £££^iL, ^r*i£ 2 6 0 °CK:;&nf|& Lfc^W-?^ — 
( 3 . 6 ) mmik&in. 

2 2 c m\ mfomffi 9 mm©ti^fi LfCo ^ <DMm & 2 9 0 t-C^H! Lfc 

y ^ — qnzttft, mmmiz5, 0 0 o v(omm^Mx.tzt toiit/i^tstt 

(3. 7) #^mfi5c#)(D^^^^ (%BB) 

wjnm&ft 8 g zmm^izAfo, mmwm%^ 0 . 1 mp a o*pjet> 300 

43 



WO 2004/031258 PCT/JP2003/012708 

^ttSU ]to, U ]«&$J^ L, BlTO^l: i 0 L?c 0 

% B B t = ( 1 yin ]t (l/0 - 75) - 1 /[tj ],o (l/0 - 7S) ) 

( 3 . s ) ffimMf£M<o&m 

Cft£/BV^2° m^i-T^^^-lit ( L , a, bit) i tT'ftlJ&Ufc. 

( 3 . 9 ) mmftiba*^ * 

OjSLijfEfllflE&ftlitjn I, -V b ilii^ Jb# c? ^ T I" 1 # , £f> #0 A 7 # s 5§ dfe L fc i # 

6 0 m/m i n < S 
5 0 ~ 6 0 m/m i n A 
4 0 ~ 5 0 m/m i n B 
3 0 ~ 4 0 m/m i n C 
< 3 0 m/m i n D 
(3. 9) 7^yUA©t^jg|[Hl, H2 
_h|E (2. 6) <!;PI#(c:LT, -a^byiidi^i^tfc, lm^O^n.- 

h ^mz^-t zm.jz&mvmzH 1 , ^iiKi^stsi^^jg^t^H 2 t 

cmMcilLTt)SV\ (0Hxff, $J/£®^ 1 c m 2 <b IT, 5 O^ftoV^X 
ffi'J^U lOOcm'tlltSJ 

E- 3 AK : Tfa^f^-C, 7 4 >V A ff^A L T 5 0 [U$J ^£r*T 5 .. Mtf^fe 

2 M m, MflO : 0 7 g , mfeffimm 0. SmmX^lS mm ( fc° 
S> ^ 0 . 1mm), X h # 7 i& 0 . 08mm) £r/EV^T, i#i £ 0 . . 28/im^ 
±<D$i1&mmt?ih £ 0 . 5 6 M mJ^±cO^^{@fc^SiJ^L, 100cm 2 ^&# 

44 



WO 2004/031258 PCT/JP2003/012708 

^KIRtt (AFM) ^ 4^fcfci5£S EM^i'^^©7 ^ ^ ^mvS^^^mM^^- 

3 L©77^3^t}a7k ( 3 7 1 g ) 
r :n . — Tkfp^ ( 5 3 2 g, 2. 5 2*/U) &f£fft£lf£L 0 r 

88g, 1. 0 0^) Srtf>o < *> A0*.;fc o £ <D £ 1 B#|81flDf!*U itSfc £ * 

T*ofc2M£r£j&£;^ -€r©^, 4 y 7° n ^ y ^-/>/*»*«i«:«flET-elR« 

#Lfc#£> % NaOH ( 3 8 0 g , 3. 04^-/1^) (D 3 2 fiS%7K^^ TH 

(5 0 4 g„80^) ifi^L, -t LT^JEET-e*Pl^LT>r y/n/V — A-/ 
7k£l&*U N fr1"a^*ofc8*Jt£©£jjft4fc (Tijni^fi3. 8 5li%) 
£#fc. rttSrzc^i/^^ y a—A,-?** u N ^ ^ ^ft-^to 1 Mm%<D^^ U ^ 

* Y U y /O J}f =a^y K ( 2 8 5 g, 1. OO^r^) KiffiTit^^k^ 1 ^ v 

y^ja^ (2i8 gl 3. 5 i %imx.tz. 0 mnmmi*. Bu&mtt?? 

^CDHJ^7 9 * n JifL^T = A ( 2 5 2 g, 2. 00^) <D 8 5 

mm;%7kmm&i}\\z-, mmtemn&<D±f&m (Ti^ittie. 5 4jtft%) 

[to lie : ^T;v=x \?ft&to~\ 

■? >-T b 7 4 V7u tf^-i/ ( 2 8 5 g, 1. OO^^U) ^MT^14-^ W 

45 



WO 2004/031258 PCT/JP2003/0 12708 

^yn-,u (4 9 6 g , 8. oo^r/u) &;&p?ifc„ WiMmstft; R*j»aS7 7 

h ( 1 2 5 g , i . o o^^) cd 3 2mm%frmm*ffiTms\'K£ «? ^ 0 < 9 ap 

*. T 3 iJBfc Wife: (T iSi^tf 4. 4 4fi%) 0 r: *l & a: v 

^'y =r — /v-c^r^ L,^* v-fc^ft l fi*%o^^^>-^ y a— /w*gj0t&#fc o 

[*J£0iJ 1 ] 

(=i ^ ;V'y ]} % V) U ^ }) = — /u yi)-) 
4 Olig|i?)xf;l/7^n>- 'W- 4 fi*^ <7>£&fp T ^- - T 7k £r L , £ *L 

o^n-f y ov^x-xf y n—^^ 100 ma^^An l n 

i/y^!)3-;i/77U-4:#fc 0 

(*!Jif VVrU7i?k- b WHS Sfiffc it) 

7 y-*4i^iffl^rt-T»aE«ifc#t*&u % ffc*&**T&t>£ bt- 1 B*w*»»tT*sre 

47k&&0. 0 3 MftSlk iiottlc^f^y^gi: LT5 p pm^iS 

K:&$;tjpLfc 0 ov*tK itfr3£ n u of yjui/ y # (d^t u > y y 3— /ux 7 y — & 

IMfii" 5 1 0 0 P a *t?T»f fco Efr^OJtfli hsisf kte^frm 

46 



WO 2004/031258 PCT/JP2003/012708 

-<Uy h (OmffltMr ( 2 8 0t) Ofr^tfcjgfctfi 80MQ-cm(8X10 7 Q 

♦ cm) T? $> o fc c 

* ^ >- ? K 9 ^ -h T-itL^ II Ifc L 7c 0 





1 0 


0 1 


I4£& 




1 


01 




• t$ y ^ v ^ ^ ^ h -v — 


1 


0 1 


i*$p 


• # y >f y ixT^— h 




5 I 


i4gp 






1 I 




• y =f-;\soz<?-jUfr h >- 


7 


5 1 




• y ^vi~< y.:/^;^ b > 


7 


5 1 






7 


51 








21 


t*^5 



47 



. WO 2004/031258 PCT/JP2003/012708 

• 7 v y >m 1.5 fiftSB 

•*-#y/7y^ l o oitH5 

• p< f ;uxf h ^ 5 0 0 Mfi^P 
. h/U^^ 5 0 0 SftSP 

70t, ^E2, OOON/cm-e^l^y^-MLitt, 7 0 °C t? 4 8 H#F^ df 
aTiiSiftofc. tot, f-7'IISS:8mmil:^!ls/H, *tyH:M 

[^Jfc0»J 2 ~ 4 ] 

[Jttt«l] 

^mm^mmm^^^ ^^rn^^w Ltitsjpf o . 2 P P mm l/c^ 

MOT 1 t mm\z LT*°yxf uyf V7^W- M»Jlim^^^©i!i5t$r 
[J*«0»J 3 ] 

48 



WO 2004/031258 PCT/JP2003/012708 

is ? a 4 7km.*m ^fca»o i tmmKi.x# v =c?-u^r U7 

«9 . # fe^fc^ 4 /V J* commute? \s— 9 — Vt<DX&tf$£± Lfdo w©7^f^ 

[*jt«5]- 

tt&m 3 -e#fc*° y x^f/nn^ffl^fc. 

# y at ^^^^ ^ ;v^©mj 
_ttfl 2 no*? y 1/^7^7^ vffim&f&mz. **i?ti%w<D&mm 

:o*t^h7<f/^t, ^fjg$9 OTCOcz— /Vff-eftpfRt 
, 0^j^# Lfc 0 

^Vn-C% 7 ^;VA^f 1 0 0 °CGDB®-C^f?&m> 

[2IJ&#J 6 ] 

49 



WO 2004/031258 PCT/JP2003/012708 

tmmm 7] . 

y isytm^&w- ixiiiit 1 oppm^isi^t L^^i^M 1 tpsi 

Mg£C <D^P*£, ^ ^tg* LTfiS^*PT* 35ppmift5J:5lc 

[HJitfil 9-12] 

[gjftftl 13, 14, tblSE^U 4 ] 

[tt&?0>j5] 

4?rc^/v* x * y Bm^?^© jR^ft&£3E finite 0»J 2 <t mftlc b 

£%0i| 1 ~ 1 4 jo £X$bt%im 1—5 ©i¥flli*£*4r* 1 - 1 , 2 Id^^o 
o v> X Wffi L CD X & 5 o 



50 



WO 2004/031258 



PCT/JP2003/012708 





^ 1-1 




























(ppm) 


Al 4,44- X* 


(M^/ppm) 


(ppm) 


(ppm) 




5 


c 


Mg/30 


10 


0 


§gtt&451l2 


15 


B 


Mg/30 


10 


0 


^^/JUi iv J *J 


5 


A 




10 


0 




2 


A 


Ca/lOO 


35 


0 


Stiff 451IR 


13.5 


B 


Mg/27 


10 


20 




5 


C 


Mg/30 


10 


0 


^ "fife 43511 7 


5 


C 


Mg/30 


10 


0 


^tft 45118 


35 


C 


Mg/30 


10 


0 


^ ft5 45119 


5 


A 


Mg/1 5 


10 


0 




5 


A 


Mg/60 


10 


0 


^&tti45l]1 1 


5 


A 


Mg/70 


10 


0 




c 


A 


Ivlg/ 1 UU 


1 0 


0 . 




15 


B 


Mg/30 


1 


0 


gj?tft?45l|i zi 


15 


B 


Mg/30 


80 


0 




60 


C 


Mg/30 


10 


0 




0.2 


C 


Mg/30 


10 


0 


JtWJ3 


0 






10 


200 


tb^J4 


15 


B 


Mg/30 


0 


0 




15 


B 


Mg/30 


120 


o 



51 



WO 2004/031258 



PCT/JP2003/012708 





^fe 1 O 
























/|\ V / /VtSj 


















Ka 








VIEI/ U.UZmg; 




(nm) 






\ivi it cnrv ! 












oU 


0 
0 


CJ 


0 






en 


OU 


O 


12 


□ 18/1 2 




ouu 


"7 
1 


A 


rr 
O 


P1&/6 




vin 


2 


O 


10 


Pl8/10 








(J 


^ n 

10 


plS/1 0 




AC 

00 


15 


O 


13 


plS/1 6 


^/nawi / 




30 


O 


1 4 


pl8/1 8 




/o 


90 


O 


17 


f&/25 




/_ou 


1 n 
1 U 


CJ 


1 2 


plS/1 0 




/in 


1 5 


CJ 


13 


pm/1 5 




oU 


55 


O 


15 


a t&X 1 9 




1 n 
I U 


on 
oU 


O 


16 


pf&/24 




on 
OU 


AC 
OO 


CJ 


1 7 


p1§/26 




onn 


BZ 


A 


1 7 


p|g/28 




fin 
ou 


ZoU 


CJ 


on 

20 




ifcisM$!l2 














1000 


0 


X 






JtWJ4 


30 


110 


O 


20 




It 3x00 5 













52 



WO 2004/031258 PCT/JP2003/012708 

immm 15] 

t* * (t kp t $ u— f m 1 2 0 ma^&ttiz^ 

& 2 5 0 °C, ffi^l £ 1 . 2X10 5 Pa ic-ffcj^ Ufc^> 7"/WfcKJ&}f iSiifffc^' 
X 1^7 ^ 10 0 fi*g|5 ^^^-T/^^y =1 — ^4 3 BftStf^ 5 T ^ 

£ fete l WmfatfX ^* J rJU4kB.lfc&ft^tz 0 *kd'&^ =^^T /Hb Wo <D 

^yl/^^^y Tirx— h©xf i/y.^D 3— y ^Tcm.&W-X* 1 0 p p m 

$c&#£*L5#y ^-^*f LT^^v"?^7ciMT' 3 9 p pm, ^^Bft* 

-fSfi^i*^ 3 0 r pm-C?S#t*^ S/^m«r 2 5 0td»&2 8 5 

ic^-e^* t#fit§ ittt, jE>b & 4 0 p a £-eftf fc 0 #?a • p%eem*3# 
10ppm N T^^yjcio^iiiOppmtfcsrtiUBLfc. 

53 



WO 2004/031258 PCT/JP2003/012708 

SO. ^i^80%, t^t^O^O. 0 0 1 %<D \f — A"<ls-ig V- 

biiffi^st 2 8 o t-cisff a , *->t^^l, ^mimft^m 
fc/K y ^ — o . 6 o-efeofc 0 

^<fcT'frifc£-fr««ifc 5 : 1 T?2«fflJI 2 9 0°C-e^Hl}¥ta h 

tfcfc: U #b^fcv-- b &38g#i&£ 1 2 OttC#I# L, 6 M mO^tJS^ 

zmmm 1 e] 

5 s*§P<b tejfcA©asjjn*«:T i tg***-? i o P P mt Lfc 0 -*fc, mm 
Si a- ©7k* 7 y -ic, mm&ft+m^fctt^x i y t'-^k'P 

£i(E Lfc 0 -^^cmB^i i 5 t mmiztf y x7f^waw«j;V7^ ^ 

1 7 ] 

54 



WO 2004/031258 PCT/JP2003/012708 

immm is] • • 

*?\£ -j\"0-&ls<D¥-j%®.m& 0 . 8Mmtl. Mf©^$5: 0. 0 0 5 % 
C^Jfe^J 19]. 

3C*MT-4 0ppmtLfc o *r$S3Si t L T , fc'^l^^if^- 

^ tr = /l^^-t? ^<D¥-i£l®Ln& 2 . 7 M mH, tt.***^ 0 . 0 1 % t 

Lfc„ -fcft&^ttllEJfefll 1 5 t mm\^ It, # y ^*Tsisffim®.J$.W#i£Tf7 j 

[ifc$fe#l6] 

2 0 0 p p m^D Lf:r £ £A * Jfc #1 1 5 t mm\Z UT> *K y ^^7^ 

j£ Ufc 0 

[##011 1 ] 

&0. 0 2%iLfcM**15iiiKLt, y x^r^tlUfifeifefe,}; 
tt^/VAfcjRiiLfc. 7 ^yvA^ffio^XdS**., «Mc & * 35 & K *3 v T r± 3 
0 0j@/ 10 0c m 2 t iwl VMS t &ofc e 
[###'|2] 

h <J ^^/l^** / Ti?^ — h O^APS^r y i'TG 20ppmHfc t 
*1t, fil^ftf tit, e=iyU-< V^^-^e = 7U^O"^ ^<D¥-i%tiiL'&& 
5 urn, m±$L^<Dftm& 0 . 0 0 5 % t Lfc. -t ix £t 0* tt 3fe Jfe 15t L 

55 



WO 2004/031258 PCT/JP2003/012708 

Jix.s *L*3SiBU::J8V>-Cfi 2 5 01/lOOc m 2 t ^V^ffi t ftofc 0 
[###J3] 

tt*SEA©as*qftS:^^ VTc*«iii[Tf i o o p p m t L.ti^^-nmmm i 5 t m 

mmm l 5 ~ l 9 , l ~ 3 , ft ft 04 6 , 7 0>gpffi*tm«r* 2-1-3 ^ 



56 



WO 2004/031258 



PCT/JP2003/012708 



a 2 - 1 





7t? 'j 




A4, 

Mil 




if % 








— g*=- ,F^». 


— c*y 15 








(ppm) 


(ppm; 


(ppm; 


gig ijic 4El\ 1 


A 


5 


1 0 


o 


gfc? -fcfc /Efil -i 


A 


1 0 


1 0 


O 


tfe ^511 1 "7 


A 


5 


1 0 


0 


^Jj&Wl l a 


B 


5 


2 0 


0 


^? -fcfc /ni h q 




i — 

5 


A f\ 

4 O 


o 


*■*-» : fiX. I7*J VI 




O 


1 0 


2 O 0 




A 


1 0 O 


1 0 


O 


#%0>J 1 


A 


5 


1 0 


0 


2 


A 


5 


2 0 


O 


##0>J 3 


A 


5 


6 0 


0 



57 



WO 2004/031258 



PCT/JP2003/012708 



^ 2 - 2 







-4-P | 1 T -7 J— ii A±X Oto 

/ft v x x t Jlsmm 










44Ht T*r V JM- 52 


I 


spams 




























( # n 


n) 


(%) 


t-«-i 4-Jj- tc,\ ~* 


5 






O . 


3 


o . 


O 0 1 


W+-9 f/,i. /T-,1 _a 


6 


t— jU^>-fe> — 




0 . 


3 


0 . 


0 0 1 


«-g-l +/r- /rtl -4 

mmm 1 


7 


v 1 J 3 — > 




o . 


5 


o . 


O O 1 


^Jfi0!l 1 


8 


t— ju^ix-triy- 


v t* - ;u -if > 


o . 


8 


0 . 


O O 5 


c4-a iJ. • Ml 


9 




v e — ^> -tf > 


2 . 


7 


o . 


O 1 0 


LL» Tfc^r /T|1 




t — ;U ^ ^ -tr — 


v If — JU ^ > -tr > 


o . 


3 


0 . 


O 0 1 










O . 


3 


0 . 


O O 1 


###J 1 




e — ju ^ > -tf > - 




0 . 


3 


0 . 


0 2 0 


##««2 




t*— jwo-g >- 


v t* — ;u ^ > -tf > 


5 . 


0 


o . 


0 0 5 


##0J3 

















58 



WO 2004/031258 



PCT/JP2003/012708 



^2-3 







~? 4 ^A'^ft 






























(ffl/100cm 2 ) 


cfa ffc Ictl h 


5 


© 


© 


2 O 


^ tfe -tei -i 


^> 

D 




o 


3 0 


efcy Hb6r /M -1 


7 


© 


© 


3 O 


Hhfc ini h 


8 


o 


© 


5 O 


cto +A- /ml h 


9 


o 


o 


8 0 


HK' <=; 

XX* W 17'i D 




A 


X 


2 0 O 






A 


A 


2 O O 


##0y 1 




A 


A 


3 0 0 


2 




A 


X 


2 5 0 


##0«3 











59 



WO 2004/031258 PCT/JP2003/012708 

immm 2 0] 

(ii©li) 

^TUl/f V a— /U 9 4. 9 5 ftftftlC. W.tiL=f-fc&m j8 t L T itu IE HI it i& D 

-e^^^s-fb-e-^i 0 . 0 5 m-ftg&& 1 5 0 tt* 3 0 fttom LxfeM Lfc„ r. ©x 

e 7 t,7/U3-/^i (tSfif 0lt% o ) £5SftftjjP;t, 

1 5 ot-e 1 i^f 7 y -^#fc 0 * 7 y -i-st-rs^* ^tc'* 

0>-£*TftW:5, 0 0 0 p p mT'foofCo 

r^7^;^ 8 6 S*$P, teXXJfi^^u^V ]} =i—/u 3 9 ft ft ft £ ©^^-r^ 
-fbRJsS4fe*rJH , «a'£ LT, U7 8 6 fiftft, 3$ £Xf^^ U ^ V V 

9itg|i$:ipi, 2 5 0tTi^f;WM^ii^ 9 7 %$k 

±\z&L1t^xT/v>fcRJ&tofrb J ?i'-7#Ji'm8 6 ft*«M2:+B£?-5Kj£4fo«:ft 

bSJ&^£#* tC^/E IT 1 3 3 P a ©iffT, 2 8 5 t) «E#iSfl: 

— £TT' 3 B^lg-a- L N @*3&^0. 6 3 0 ©aK y ^^^/UjjflJ** I 
[^JM 2 1-23] 

fefegfiPSL m*P*^^ 3-1 |B«fe(D «fc 9 fcgJE Lfc^teUM 20t mm\z 

LT, ttte-tVltMO. 6 4, 0. 6 3, 0. 6 4 U x^f^»ifi 
[30609 2 4 ] 

re^u^y 4. 97 5iM^ m<£*4k&® j3 i LTgrfa^it^; 

D-trSj^ixS'fk-g^ 0 . 0 2 5 fift£fl£ 1 5 0 tT* 3 0 #})PifS: ITtt bfc e ~ 

tr^T/v=i-yu«E»c (Itlif ^yTciMfl Oif%„) *: 5 Sft$&aq*. % 
1 5 OtT- l B#Hfli£fl?£-fr, mm* 7 V ~-&#fc„ ^7y-l^t5f^y^i 

60 



WO 2004/031258 PCT/JP2003/012708 

tt 5 , 0 0 0 p p m-Cfeofc) 0 

0 0 4 SftgM-^X-T, v^o fc°~/l^ ^/b^^.^>^— h 0 . 0 0 5 SfilfP*^ 

M i^itu^nmmm 2 0 t mm\z. lt, s^&ito. 6 3oo*!)i^f;vj»i 

[31 16011 2 5 ] 
(fife%0>lR8il) 

a <t LT^i ^fife^* y^rl/- h©^ V/n tVUXA- n — (fig? 

ux-biao h <o& 0 . i6ji*giK *j* j-as* ^>u*^^^— h 0 . 0 

0 4li«KMt, ^^^•^^^^/gt^^^/U-O . 0 0 4fifi|ff, $ b 

stlilo, e 3 y ^^^^^J!ia^^VI^#fc 0 
CHJfe0ij2 6] 

^js^j 2 5 t mmic ut, Mj^ss .t-tfiatftta? o . 6 4 <o/tf y x^f^tsg« 

[tbtft0ij8] 

rV7^ 8 6 g[4gtf , «£ XS^'f- Uls? y a— 3 9 Sftgfl £ <D=c^TAy 

3 "^3 9 saifp^apx, 2 5 ox;-e^x<rA'ikBiJ&&mtt, 7%&> 

Jz^ii LTt^^-^/Mfc^fS^/^k 7 \y -7 # A^m 8 6 fi*$P^tSSi-5Sf&#)^S 
*t-frtefc^U, ^V^-C, f F7Wf^^-Hr0. 0 0 3 5lfS|i> v^7°n 

61 



WO 2004/031258 PCT/JP2003/012708 

fc"-/^ e^***^- h & o . 005 fift^p^Ap l, mm&%.j&m\c&n ufc 0 

&V^T% *P^#?£ bKJSI^^* fcfcftJE LT 1 3 3 P a CD^ffiT. 2 8 5 

•C-CSfe^ J: OS#iig-tTt 3B*Wfi<&U BWO. 6 3 0 ©^<)x7 

[Jt««l9] 

©*3tes o . 6 3 (ox v ^t-u^tu?* u— hMmuf&mix.tD?' y 7°&nti 0 
Litmm i o] 

■T h J h 0. 0 0 3 5 it^C^n t°-/V^ ^/W/fr^/fr 

hO. 0 0 5 llg|!l^>x.T5|ftI7 0 . 0 1 2 & SsAP b 

- h mmm&to x ^ f- y -? & #yt 0 

*i^J20~26, tb^^ij 8 ~ 1 0 (DWrnmrnZm 3 - 1 , 2 l£^-T 0 



62 



WO 2004/031258 



PCT/JP2003/012708 



*3-1 


















mm 


%BB 










$ in 1 
(ilS 

ppm) 




6B#FiH 


n 


mmm2o 


7th t-h 


D 


0.009 


5 




0.91 


0.63 






D 


0.005 


5 


u-v 


0.95 


0.64 




f*>7*fJU 
7irht-h 


H 


0.005 


5 




0.95 


0.63 




7-bht-h 


C 


0.005 


5 




0.95 


0.64 






D 


0.005 


5 




0.95 


0.63 


mmm25 




D 


0.054 


8 




0.95 


0.63 


HJfc0lJ26 


V^I>^7> 


D 


0.054 


8 




0.94 


0.64 










5 




0.98 


0.63 


JtWJ9 








5 




1.21 


0.63 




7>**> 






100 




1.01 


0.63 



63 



WO 2004/031258 



PCT/JP2003/012708 



S3-2 






















L 


b 


(fi/0.02mg) 


[M Q ■ cm] 


HJ£0>J2O 


60.1 


2.5 


10 


510 


I 




60.2 


2.5 


3 


500 


n 


HMJ22 


60.1 


2.6 


3 


490 


in 


mmmz3 


60.2 


2.7 


3 


490 


N 




60.3 


2^5 


3 


500 


V 


HJKE0IJ25 


57.3 


1.5 


20 


80 


VI 


5MIB«26 


57.2 


1.4 


15 


80 


vn 




60.3 


5.3 


3 


3 


vm 




60.4 


8.6 


3 


3 


K 




56.3 


2.5 


120 


120 


X 



64 



WO 2004/031258 PCT/JP2003/012708 

immm 27] 

Htria^ y ^x^^ffimm.f&mv&ftft^&mvxw ttntii&L, ^-r;*^ 

1 0 5 *C-e#lc: 3 . 5 f|foI.# L> ff^- 1 0 ix m<D/K U x^f^7 -Y Sr» 
[£%0J 2 8 ] 

tb*s 6 / 1 ©ri*i#7 ;^ t bfc„ &v>-c, r. (D^mW^s 9 o°c 

til. 3 3fim) <Dmmtf y 4 JVJ± &#fc 0 M^tttt^^X'feo fc e 

r 5 UT#fetLfc7 ^ ;vi>l±, ft^E^^/K, few* 8 ofc„ 

c^jfi^y 2 9 ] 

S>JJB <b L/tE*fl.tt^Jfc0!l 2 8 1^81 til LT, J¥#- 8 /x m (HfiOff^ttl. 3 3 
ix m) O^jf^y x^f;>7 -YA-A£#fc 0 ©HSU* fit ft # X fe o fc „ 

bttfc7-f^AH: N m^^^ds^^<, fep*sft»-efcofc 0 

[§HJfc0ij3 0] 

nfrffiatf y ai^^^iBjia^^Yisrffiv^fcei^ttigjfe^ 2 7 <b lt, 

T#&tbfc7 -f #/>/«£< > feW^ft»t?*>ofc. 

Ctb^0iJ 1 1 ] 

65 



WO 2004/031258 PCT/JP2003/012708 

ltt,®tffl 12] 

h&ib# y rc^^^^^mj*#)X^« t Bills *k y ^^^^#jjtm^^K$rii] 
ji t ^tz.^^^mmm 2 8 <t isunic it, m^-s^m 1 . 3 3 

^Jfe^iJ 2 7 ~ 3 0 x tblfctf'J 1 1 , 1 2©fFiif 5:^4 - 1, 2 ^-f 0 



66 



WO 2004/031258 



PCT/JP2003/012708 



«4-1 


















%BB 








IiJH 


(<i/0.02mg) 


6B#Fb! 










10 


1.01 


B 


3!J£0i]28 






3 


1.05 


B 




ttJ&nin 


tK'Jxx^ju 


3 


1.05 


B 


mmm3o 


/H'JiXf ^ 




20 


1.05 


S 


1*80111 






3 


1.31 


B 


JfcJR0iM2 






60 


1.2 


B 



67 



WO 2004/031258 



PCT/JP2003/012708 



^4-2 
















L 


b 


H1 ({!/100cm2) 

i 


H2(<!/100cm2) 




59.1 


2.5 


37 




mmmzs 


59.1 


2.6 


19 






59.1 


2.6 


23 




mmm3o 


57 


1.5 


45 




tb»Ji 1 


59.4 


8.6 


19 




hb^Ji2 


57.3 


5.5 


110 


2 



68 



WO 2004/031258 



ft # <o m m 



PCT/JP2003/012708 



i. 7 y f ^ y7S*©ttii 5 lil?t* 3 o p P mi^Ttfe 9 , ^-tisytm 

£S*g2fS-t? 0 . 5 ~ 5 0 p p ]) ^tg* & M***"? 0 . 1-100 

ioo m/ o . o 2 m g mvtx-fe 5# y ^^^^^^MJ^^o 
5. Tj\s=**i/m. y^y^-^m, zv-v-m, t =■ y miaxxf^mm^h 

b^^tts^^ < £ t> 1 @© y ^^Mb-a-^sr-^w-r 5, f»5Ro^is^ 1 mmm.(o 

10. y it//*fc« y :/^*7^wbi^£^w-r tt^w$Biam 
9 jsibs^^ y •7^4^*11*^0 

69 



WO 2004/031258 PCT/JP2003/012708 

it ^ommm 9 «iB«fe<^^ y ^^"r^mmta.j^m 0 

12. v is-&4b&®w^3 L ;i'*x*; ffim^Tsi-x*3b z>m ^(ommm i im 
mm<D# y ^* : rjvm$im.i&m a 

13. V ^yvM^tt-i- 5 >7um<D*tJlslk (Ti/P) 3*0. 1~20T& 

14. 7^* U ±«4«7C*SrISSJp-C 5 ~ 1 0 O p p m^ttS, 

1 5 . -^y^is? ATn^SrSS^Sp-e 1 5 ~ 6 0 p p m^tf5, f»:&GDf&|g 

1 

1 6 . mmW<D&mtt.t&fc& 1X10 6 ~1X10 9 Q-c m-CfcS, fitsfc^tS 

i 7. W is ig i ^siantfe©^ y =^XT"si'ffimmm.m*^tr ^ y =^^^-^-7 

1 9. m^<ommm i 8 JUs^fco^Ji/Ky ^^-^/i^^vA&fl^Tftssm 

2 0. 7 y f ^ ^^^©^tt^liif f 3 0 p p mJ^Ttfc 9 , f-fl/yt 

t 

^^S*S2PT'0. 5 ~ 5 0 p p V Vt5* St m**2pT' 0 . 1~10 

Oppm^fU rt>o N lblftft'iSca&^«fc 0 . 0 5 — 3 m mt? *> 0 

^:3KL^e^C{-^i-5 2Fl^^^co 2 fe«±<Dft^fif©ii©^$^ 0 . 0 1 %J£i. 

T^-fos^iis^*^* o . i~5 fi4%^^-^-s^ y x7f/^flg«fe 0 

21. >^i^£S-a-i«<b L-c;i^fcif#o$5fflgs 2 octane ©tK y 

22. ^mitm^^m-t^>, m^^mmm^ o^tem©^ y ^^T^mm 
2 3. m<Dtg.'$tmik®&^m-t z>m*(Dmm$& 2 2m.mm<v#v 

70 



WO 2004/031258 



PCT/JP2003/012708 




o 



C — R 4 

II 

CH 



(*2) 




(5*3) 



o — c 

II 



(5*4) 



o 



N — R 8 



(5*5) 



OH 



(5&6 ) 



71 



WO 2004/031258 



PCT/JP2003/012708 



(i£ 1 ~5£ 6 R i~R 9 fit*** 1 ~ 3 0 Sr^-To ) 

2 5. it 1 6©R l ~R 9 ©H / >^< it 1 T^^Jfi/i, Tk&g, 

1 ~ 3 0 ©£Hb 5I»*©*SH* 2 4 Jl!S*fc © ztf y ,zc X T J^m 

2 6. Sl~^3 0R.~R 6 0 5*)'>^< tfclo^, 7K^S, = 
T^^-'^m, tr^tf * is 1-30 (Dfcfcfr 

*Stfe5, f»3fc<5D«£[Sil 2 5«|E*feOxKy i^TvWtfjreiajifefc, 

^m&m-tzmm&i 1 ~ 3 0 ©&<fc7k*s-T?s>3. W5fco$&igjf? 2 5 JifEm^^ 
y ^^x^wjjtm^^o 

2 8. 5£4 <DRr1fimm& 1-30 <0 i^fa** *> 5 <E> *&ffl £ 2 5 Jfiffi 

2 9. S40R7^ V zk^S, = 7tf/H, ;*/ /V tf? 3^>vv g £ 

y ^^^/w#jm«a^^o 

30. U i£y^®^, /jN^^-r^^^. fc^yji/jr 
a»e>»tf;ft54>* < itiaou 5 »#<D*fiB» 2 0 JSiESSfc 

31. y yisv/^fcH: y ^s&^*^/Wfc^4*j*^i-3i*#:©*fiBil& 3 0 

f»3Rof5IS^3 0 3SIE«fe©^ y x^r^tJiijl^ife, 

33. y ^-^'fb^^j&s^^^/v^^^y B^^?vi'-e;fe5ft3fc(D$SBSSf5 3 2 

3 4. !) yTcit^ftSf ^yTciW^^tfc (Ti/P) i50. l~2 0T'fc 

72 



WO 2004/031258 PCT/JP2003/012708 

3 5. 7^!/±i^Ijci^lfSSjlt?5~l 0 O p pm^ttS, 

3 6 . ^^^^^ATci^ttSJlT' 1 5 ~ 6 0 p p ft^^tSffl 

3 7. *r«jK#^*fc 5 0 %^Jb-efc<5, 8**<P4&BB£2 0 9{|Btt<Z> 

39. frm&&ft**mmmfr*m*\z$t l-co. i~5tt%^tt5, » 

4 1 . mMB$<Dft&tkt&$LW 1X10 6 ~1X10 9 Q • c mffcS „ »*CD*fi 

his 2 o«sa«©# y ^-^T/^igm^^. 

4 2 . n&<Dmw$5 2 o ^iBtt^/K y ^x j rsisffimm.]&®£'£t* # y ^xtju 

4 3 . It^cD^fflM 2 0 «E«t©.jK y ^ Jig *ft fife < th,lMK 

4 4. fit*tf>tSfflSj|4 3 Jg|Ei|!feO®/f /tf y ^*^A-37^A&JSvn-c&5^ 

T i (OR) 4 (5£ 7 ) 

Ti (OH) m (OR) 4 -m (i£ 8 ) 

(R : l%mffi+<D&tf 2 ~ 1 0 O^"^^ (SVMr|p] — "C^^^oXV^Ttj J: V ^ ) 

73 



WO 2004/031258 PCT/JP2003/0 12708 

m ': 1 ~ 4 <DM%l) 

4 6 . tllR^T JV^r^m-Q &> £ 8» * <£> ® IS fg 4 5 JSfE^<£tf? V ^yUM 
4 7 . -J&5S7 3; fete 8 ~?m £ f> V-fb^^S 

fcte^* u— Mb£-4fe-c*>5 % It^co^ is ^4 5 ^istto^ y ^*-ryuMi£ 

4 8. Ett^b-d-W^tSAjJil^ * n v-T — ^>^^^nv N T^^7=^/ 

4 9 . m#(Dmmm4 5 m.mm<D^ » ^^T^m^mmm^m^^xmm ufc^ 

5 0 . m-^^mmm 4 9 3Sta«©^ y ^^^A-^jmrnj^sr-^tf # y 

5 1 . if *o$SBSf|4 9 ^IE«feco ^ y ^^^^W^|&fiSc#)^^^ < t f> 1 Jilc 
5 2. ftJfcOfSfflil 5 1 ^ISifecofSJf *K y ^^-7^7 ^ ^ A £rffl ^ T # 5 .fgm 



74 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP03/12708 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 C08G63/85, B32B27/36, C08L67/02 



According to International Patent Classification (IPQ or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 C08G63/00-63/91, C08L67/00-67 /02 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-2003 Toroku Jitsuyo Shinan Kbho 1994-2003 

Kokai Jitsuyo Shinan Kbho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



X 



WO 02/44275 Al (Toray Industries, Inc.), 
06 June, 2002 (06.06.02), 

Page 1, lines 5 to 7; page 8, lines 2 to 5; page 29, 
lines 2 to 4, 26 to page 30, line 15 
& EP 1264859 Al 

US 5684116 A (AKZO NOBEL N.V.), 

04 November, 1997 (04.11.97), 

Column 13, line 60 to column 14, line 34 

& JP 9-507514 A 

Page 2, lines 2 to 28 

& WO 95/18839 Al 



45-47,49-52 



48 



1-44 



| ) Further documents are listed in the continuation of Box C. | | See patent family annex. 



* Special categories of cited documents: 

°A n document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing 

date 

U V* document which may throw doubts on priority claira(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

"Of* document referring to an oral disclosure, use, exhibition or other 
means 

"P" document published prior to the international filing date but later 
than the priority date claimed 



*T' later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 

"X" document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 

"&" document member of the same patent family 



Date of the actual completion of the international search 
24 October, 2003 (24.10.03) 



Date of mailing of the international search report 

11 November, 2003 (11.11.03) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1998) 



ffl^m®## PCT/JP03/12708 



a. &w<om-rz>ftm<nftm mmm/nm (ipo ) 

Int. CI 7 C08G 6 3/8 5. B32B 2 7/3 6, C08L 



6 7/0 2 



P3t«rff ofcft/wwwi- <BRtti&MK ( i pcT) 

Int. CI 7 C08G 6 3/00- 6 3/9 1, C08L 6 7/00- 6 7/0 2 



B#Bllffl$r3Sc&$ft 1 926-2003^ 

. B^B^fBISffll&BfeaSft 1 9 71-2003* 

B#B£»^8iBr5g4fc$ft 1994-200 3* 

0 ^JtfflJKSE&fe&K 1996-2003* 



Ax jy— * 



X 



WO 0 2/4 4 2 7 5 A 1 Oft V#sS£?*fc) 
20 0 2. 0 6. 0 6. *lJC»5-7tr, *8HJ52-5ff, 
2 9Il2-4tf, I2 9II2 6*T-fg3 Olfl 5?T 
&EP 1 2 6 4 8 5 9 Al 



US 5684116 A (AKZ0 NOBEL N. V. 

1997. ii. o 4, mi 3mme on-i 

&JP 9-507514 A, I2li2- 
&WO 95/18839 Al 



) 



4 5-4 
4 9-5 

4 8 

1-4 4 



1 4^3 4ft 

2 8ft 



* SlfflXStcoj&x^y- 

TAJ #mB85t©*>5^-r»«:/j:< s — fl£ift&$jfzlc2Pi£:jjct- i"Tj 
t>cO 

Slifcic&XSftfc'bo rxj 

h#l< H:tt©waifta**aaci-sfc»K§i«i-a ryj 
roj nmc£$H5«. fern* m^m^sR-t-^xm. 



co B com fc^fe * hltXffi 
cOgf^ttXttii^tt^^VN i %x. e>fr£ t> co 

^^liigcofcs^-efoot, Sgdti&itecoijy. 

«fc o Tit*tt*s^V> i: df*. 6>tv5 1 (O 
is— v b ^ r 5 y 



2 4. 10. 0 3 


B0SB2c$fti!r<©3§S£ B 

11.11.03 


BBMI£ttH0« ffc&tffcxSte 

B^BWUF/S* (I S A/ J P) 
®<S#^-1 0 0-8915 


SUN « 

miS»# 03-3581-1101 F* 


4 J 


9 2 6 8 


IB 3 4 5 6 



S3;PCT/ISA/2 10 (S2^-v?) (1 9 9 8*7/0 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
□"FADED TEXT OR DRAWING 



U BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 



REFERENCE(S) OR EXHD3IT(S) SUBMITTED ARE POOR QUALITY 



□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 





